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NMDA £ p38MAPK 15 S & i i% SR SMEFH R EME T
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[#E] HMY Vs MKSOL K SB203580 X} N-F JE-D-K 7] 4 2R (NMDA ) i 5 () i J2 ph 8 ST A5 g s i, 4583+
p38 22 ZLFTE AL I ( p3SMAPK) {5 5@ I AE M e ou i b VR AP . ik 353% 7 d A SD KRR JZ M4
TG, 4538 5 410 RZH (NMDA #5452 \MK801 HiiZH .SB203580 T i (I & T 1 £ ( SB203580 + MK801 ) , MMk ( MTT)
Pt S TGP AN A AR A7 0, LR I S0 ( LDH) T80 00 E 40 A it (5 FE B, WY S/ R4k 2 %8 (AO/EB) W % G o Wi 4%
AR TS TEE , e AN Ak 2 e (6 3E Al Western blot K8 K FRLRZ J2 4 22 5045 24 p-p38MAPK | Bel-2 £l BAX 23k
o g5 [RIXGEHEZH b, NMDA $5 47 20 #2840 O 7305 77 8 38 BAIG, 3% 3% 138 Wb LDH & B W3 i, R T 40 a3 &2
p-p38MAPK . BAX FRiEH NI, Bel-2 FRiBFFEAK (P <0.05,P <0.01) ; [7] NMDA #3454 L 38, 45 4> T W4 4t M A A7 2 5,
LDH BEHCRE FEAK, W T8 2, p-p38MAPK % BAX [ ik /b, Bel-2 ik £ (P <0.05,P <0.01), &5 MKS801,
SB203580 X NMDA 553 1) J7 o #f 2 s i 405 B AT (-3 4R A, p38MAPK 38 [ 7l BB 2 541 5 MK8O1 (LRI /E A, H AL R ML
R4 I T p38MAPK {5538 B A T A P/ T AR OC 2E FSC i
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NMDA induces cortical neuron injury in vitro via p38MAPK signaling pathway

Ji Enfei, Liu Xuewen, Tian Buxian, Guo Jingang (Department of Neurology, First Affiliated Hospital, Liaoning Medical College,
Jinzhou, Liaoning Province, 121000, China)

[ Abstract | Objective To observe the effects of MK801 and SB203580 on N-methyl-D-aspartic acid
(NMDA ) -induced cerebral cortical neuron injury and to determine the role and possible action mechanism of
p38 mitogen-activated protein kinases ( p38MAPK) signaling pathway in neuron injury. Methods Newborn
SD rat cortical neurons were cultured for 7 d, and then randomly assigned to 5 groups: a control group, an
NMDA injury group, an MK801 interventional group, an SB203580 interventional group, and a combined inter-
ventional group ( SB203580 + MK801). MTT assay and lactate dehydrogenase ( LDH) release assay were
employed to assess primary neuron viability and cell membrane damage, respectively. Acridine orange/ethidium
bromide ( AO/EB) double fluorescent staining was used to observe morphology and cell apoptosis. Expression
of p-p38MAPK, Bcl-2 and BAX was observed separately by IHC and Western blotting. Results  Compared to
the control group, markedly decreased cell viability, significantly increased LDH leakage and apoptotic cell
number, increased expression of p-p38MAPK and BAX, and decreased expression of Bel-2 were observed in
the NMDA injury group (P <0.05, P <0.01). Compared to the NMDA injury group, MK801 and/or
SB203580 improved cell viability, reduced LDH release rate and apoptosis, decreased the expression of
p-p38MAPK and BAX, and increased the expression of Bel-2 (P <0.05, P <0.01) in the interventional
groups. Conclusion MK801 and SB203580 have protective effects on neurons with NMDA-induced injury.
MKS801 may protect the neurons from NMDA-induced injury through p38 MAPK signaling pathway. The common
mechanism involves partial inhibition of p38MAPK signaling pathway-mediated apoptosis-related proteins.
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22 Z4 JE 1% A6 25 E % B ( mitogen-activated protein
kinases, MAPK) J& /- 5 # 5 A7 06 FISE T 1) 223
%, 541 E K e kB R TS 2 Fho B
', p38 22 ZUJFE AL AR (I (p38MAPK) J& MAPK
G B — T 9l AR 4 LAY BEE 5 B0 A5 i
e, A PR TTAAEANFE T Y B PR N-H
D-K([7]) & 4 W% ( N-methyl-D-aspartic acid, NMDA ) }&
— AT IR, E A BE R RT UG NMDA 3%
A& (NMDAR) (A3 , 1 A F 45 55 K E N, 530
SR TR, R AR R SE Y
NMDAR {3 ERORE M & R G R B MM 4R 17
PEB I & R B iy s EEE . FRiE &
P, NMDA 37 14 3 1% 51 & 45 5 + B 205 T 3T
p38MAPK &4, #E M/ S8 MEAEH, i R B0 Fpf
Z AL T SR, NMDA i S 2 e i ), %
p38MAPK 55 8 41 ] 1 F 09 25 9 F 40 02 B AE
WS AR E LRI R E 420 . AR
PEHE NMDAR ¢ 543 ah 1) NMDA i 385 A4 S 5% 5% 241
FIPRAG RS B AT 5 e 38 B AR T2 [ AH A5 5 Y
PIJT TR NMDAR #1717 58] MK801 F1 p38MAPK 1fi il
71| SB203580 X 1A &1 b % 4 28 T wE R4 1 O AP 4
J AL

1 #MR5ETE

1.1 ##

DMEM/F12 ¥ 5% 38 i 4 M 5 v TR 8 1 B35 0 A
HyClone A ] , iyt BRUb 28 T Re 5 M A6 BE AL i ( neurone specific
enolase,NSE) Z 5e BEHT I et p-p38MAPK £ e BEHTIA S bit
Bel-2 \BAX £ i PR B Santa Cruz 23 &), £ 1% 1gG-
FITC(RIE 8 A Y TRA WA R, S-P A Akl &
(AL AT ARABRA A, FLER A SHHAR & (R
Y TR ) . MTT, Z R %8  FTA 1T . NMDA |
NMDA ZZ {4131 MK8O1 . p38MAPK 4114 %1 SB203580 ¥4 15
Sigma 2\ A,

TAAARBRBEFEAE (YAMATO IT-61, HAS) | 5] 5 4 2% 6%
B 0 14 (Nikon, HZR) | B G BE RIS (196 5 M Rk
) AN S AT (LR R R S A BR A R ) |, = v
B0 HL( 26 E DUPONT/SORVALL)

1.2 RARXREEAPZTIE I

ZIRSCHk[ 4 ] iE 807 e sl , AR J5 24 ~ 48 h SD K
BT T BB 50 sh ) ho O B2t |, 43 B R UK R 8L R
LR BN L, 2%, 2L bR B0 B AR
211 10% G 2F 175 1 10% h il i) DMEM/F12, kT 80K, i
U B A A AR B SR R, 37 °C 5% CO, IS FRAE N 15 3%,
55 2 ~ 3 ARSI oo e A, US55 3 R
1 Bt ) 22 0 Al e S SR A A ) 2 R L
1.3 #wzrhke

BRETEEYL O S E M AT RIS . KRR TR R B A By

YT PBS pisk— 2 5 P B E —PBS whik— 4= LI 1 R A
P —I—40 NSE HifAk (1:200) 4 CUKFAMWE SR ->E IR,
PBS #t— i Z 4t (FITC FRid Ebife 1gG,1: 100) % ik ikt 6097
H—PBS Wik, O BAEE F0EE
1.4 AR HUWE
AR T 96 FLEFFRM, 43 5 4, 4l 6 FL. OXTIRY,
1L DMEM/F12 85325, @NMDA #5541 (50 pmol/L) ., &
MK801 F#iZH (10 pmol/L) , @SB203580 - izH (10 wmol/L)
G4 T Hi4l (MK801 1 SB203580 45 10 pmol/L) . J5 3 417E
YA EE 30 min, 4351 50 wmol/L NMDA 2% 24 h, #1475
1.5 et i hm e
SR MTT 353067, 96 FLAR PN 45 2H 200 i 245 10 A BHAH L 199
] U, LN S mg/mlL 4 MTT 20 pL(Z&WkREH 0.5 ¢/L),
T 37 CHHAEHEE 4 h, 3¢ BiF, mFLMmA 200 wL DMSO, 4%
20 min, B FEFRY 570 nm AL E G L D(570) 1,
1.6  3LB% L &8 (lactic acid dehydrogenase, LDH) #
O 75 Wk i 1) 5 R 24 FLAR_ 39,4 °C,3 000 1/min,
B0 10 min, 5348 UG . Q@ 4UMRE 5 45 o8 24 FLASr 4,
Tl 4 AL, W LIRS, WA PBS Bk 2 W, AL A
500 wL Triton X-100( PBS fit K 1% ) ,37 CHEE 30 min, f# 41
SEAMERE, WIBGR A 4 °C,3 000 r/min, B5.0> 10 min, 53%¢ 34
W, F IR G U T HEAT LDH 3E 02 . LDH Jw i3 = |
1% D(570) /[ % D(570) + 44l D(570) ] x100% .
1.7 ®(v2#/ %4 T4 (acridine orange/ethidium bro-
mide, AO/EB) 3 & % % 3 &,
AO/EB Jek}  KE#FREL AO.EB 4% 100 mg, 4> T 10 mL
pH 7.2 PBS s {fi Z L 10 mg/mL Bl 259, FH A5 R 47
o REFRAF 24 FUAR R AN A 6 FLoroh 1 4, 259 T WS
W3R 24 h G iR . BALIERE 1 mL BRFRWN 1wl 13 1R
BRI REETIOLR M N B WL, &L 40k
MLk 3 MAES WEF A R I AR TR, aRET =R
FLL T AR A T = (M T 400 + e B T 2m
M)/ A RfLEL x 100%
1.8 %okl & k4 m p38MAPK  Bel-2 . BAX
E G0 RA
24 FLIEFEH N IR0 M Fr — W BEAE R3S 7 KA b3
M2 ,24 h 5 BUH 41 0E F, PBS #f3%k— 10% #8 /R Dk [ & —
30% H,0,1 {7 + 4l FH B 50 318 &9, 2 W 35 P —PBS #hiki—
TRINIE 2R B0 — BT (BAEXT BE A PBS AR —$1) ,4 Cid R —
PBS #it—ii# il HRP 45732 /9 —$i,37 °C 20 min— PBS #fijk—
DAB I ARG G K GBI B R AR,
BRI,
1.9 Western blot # M p38MAPK | Bel-2 . BAX % & &9
ik
2y T AT 24 h 5 WA, BRI | (1, H BCA
BT EAE R R E 4 SDS-PAGE Bk R, il A%
$i Bel-2 . BAX \p38MAPK £ ifEdiif 4 Cil i, Ve, A
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HRP 332/ i, YENE/E B (6, Bio-Rad REIATHE E
{EIAE , L H B 5 NS 1R B-actin 19 151635 BF (H 09 H A
FIRE KT AT BT
1.10 #%itsam

SR SPSS 16. 0 G444, B4 LA x = s 27, 2l A LA
AR FE Jr 22534, T 22 570 A LSD 5% SNK &, 40 A 5% ] Dun-
nett’s T3 7%,

2 #R

2.1 AZATIERALET

TEAR) B OB T WS, AR R4 2 ~ 3 K, AN S 4
W, 5 SR B A 5O B 25 B 5545 6 ~ 8 K, 4R M ik
T, G, SR HE— AP £ S KR, B2y S22, TF 1
GTTI L AR AR, T B 5 e 428 0 4%, g 52 560 ) 45 207 )
TLIE L,

HuPEBE Y (6, NSE HUI 2 R 20 RS SeARic s , 17 7E
P2 TR BN R T, O BB B G (. HRE L
(25 R, SRR IR 0 40 M v, SR e A0 M B R R TR S B
W KT . UL 2.

A:32%3 d (( x200);B:32% 7 d ( x100)
E1 EREFEEHEZTHESENE (5 E285)

B2 fEWH NSEHEMETLERE (&KL 2MB x100)

2.2 MKS801.SB203580 2+ NMDA # ¢4 i B4 & 4
RN &R DR A

MTT 4558 7R, NMDA Befg 5 [ 2 =2 M & oA F T E T
3 36% , 5 % AL HL i A St #2257 (P <0.01), il JH
MK801 F1 SB203580 Fiiib¥ )5 , A= 47 71 43 5 BH & 4% = 21 62% Fni
55% , HIEA I FRCR 3 &8, 477 135 2 73% , 5 NMDA
PG LA it 222 5 (P <0.01) ; Br MK801 T-FiZH 5
SB203580 T W4l L 2= F RG22 AN B THAS
MK801 + iz #1 SB203580 + il LA GFit 2 £ F (P <

0.05,P<0.01), W1,

LDH ¥t 3R 45 51 B, 5% I 20 e g, NMDA 14540 LDH
BEBCRIT I (P <0.01) 5 55 NMDA $if540 Lh 3, & T 14
LDH BRI . AR (P <0.01) , HIE G+ FfE HI W A0 T
MK801 #1 SB203580 FLifi/E I ; 145 T HiiZH 5 MK8O1 T-iZH Fi
SB203580 4l A A Gi it 2: 25 5% (P <0.05,P <0.01)
W1,

%#1 MKS01.SB203580 xf MTT #1 LDH iFH{ Z #8400 (% ,x +s)

2 51 MTT LDH
Xt HR 4 0.87 +0.09 9.34 +0.20
NMDA #5341 0.35 +0.052 40.03 £0.242
MKS801 fiizH 0.56 +0.07" 28.48 +0. 120
SB203580 T-FiizH 0.61 £0.08"> 24.61 £0.19"
AT 0.72 +0. 06" 20.23 £0.20bf

a:P<0.01,5 s B20 4 ;b P <0.01, 5 NMDA #i45 28 b 4%
c:P<0.05,d:P<0.01,%5 MK80l Ffisa b4i;e: P <0.05,f:P<
0.01, 5 SB203580 F i b4k

2.3 MKS801.SB203580 # NMDA # 4 & B AP 2 7T
B T8

AO/EB WY O 45 5 Won , X IR A% B K, B
DER T AN M s NMDA 5475 20 0/ T2 4 i FH 4 22, 2 A A
45 GHE AT WAL ; MK8OT F Hil4 5 NMDA i {41 [
A5 PRT40 M A 5k 2L 5 SB203580 F i 4l 5 NMDA #1145 41 [k
B URT- A0 A Wb, AU TR D s BG4S NMDA
4 L, IE F Al G 22, U T A M B ek 2. S0 R L
B, NMDA 545 2 09 08 T- A i e T =, Z R A i B X
(P <0.01) ;5 NMDA #5455 40 Lb %5, 4% 1 T 41 09 98 7 40 i LE. i)
FEAR, FE AR AR A T4 i A B (P <0.01) ;1A T4
5 MKS801 T 75 21 F1 SB203580 T-Fil 4l lb R ¥ A G it 2 & X
(P<0.01), WHE 3,

X B NMDA 4547521 \MK801 5141, SB203580 1 i 4 |
AT H 41 AO/EB 8 T e 8 BH 4 41 56 53 51k (7. 79 =
1.28)% . (45.28 = 1.18)% . (29. 62 = 0. 77)% . (26. 36 +
1.48)% (15.94 +1.27)% ., 5 %F BE2H o, NMDA #5405 20 19
PAT- 4RI  14 hn (P <0.01) ; 5 NMDA Fif 4 Lh 38, & 4T
THUZE A 7 40 At 5B G BRI (P < 0..01) 5 SB203580 T i 4l 5
MK801 T4l LAk, 2 5 B 3 (P <0.05) ; Bt A T Hidl 5 w4~
M7 TR R, 2 5 B (P <0.01)

2.4 REMLALF F & kA MK8OL , SB203580 s
NMDA # 5 %9 & B 4F 2 50 p-p38MAPK | Bel-2 #=
BAX & & Rk th#Fh

GRG0 25 5 o, 7 J2 A 4 T 4l S p-p38MAPK
Bel-2 Je BAX BHPE SR, 40 MR A3 2, BRI RO = A b 2 £
UKL, B T 40T, ] WA ek

p-p38MAPK Jz BAX iR 455 X) B4 v] Ul /i p-p38MAPK
K BAX 3k, B HIR 5 50 BEZH Heo e, NMDA $ 447 41 i (5 2%
iR, ek i R W1 B 5 17 MK801 , SB203580 - il 41 K Bk 4+ T
THEZH, BE P 20 B et 120 ek L, B o € 2R 0 AR K, % SR A X D
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85, L HAERE T MHEAH .. KEMESTEERER, 5XF
AR H e, NMDA 5545541 p-p38MAPK B BAX 2K 13635 7K T i
(P <0.01) ; 5 NMDA 454541 H %% , MK801 . SB203580
T S BCA T 4] p-p38MAPK 2 BAX Rik/K TR, Z7E
2, UBETHgE VB (P<0.01), WK 4,5%2,

Bel-2 FERgh 5 X AL /K IEH , Bt 5 IR, RIBE
S BH 2. 5 T NMDA $i45 21 25 4 e gk i B s /b, BB E
Wik , 2350 55 98 B 5 A 4T F NMDA i {73 40, MK801 , SB203580
KA T AL AN 3 R B B Wi &2, BB B B, KEE
TEATEE T s, SX IR AL b4, NMDA 57541 Bel-2 kK F
TR (P<0.05) ;5 NMDA 41 [k %, MK801,SB203580 il 2H &

MK801 Figd

E 4 MKS801,SB203580 /£ T NMDA % S35 K RHZ T H p-p38MAPK Bel-2 #1 BAX ik ( x400)

A: 3 H20;B:NMDA 345 48 ;C: MK801 F 1

#8; D:SB203580 FFALL; K B AT s

B3 WHhEMENE MKS01.SB203580 Xf
HATATHEME (AO/EB LT &k
&, x100)

SB203580 il 4 ATl

PR T Bel-2 FakoKFZ g, 225 w3, UK &+ il
MW (P <0.01), WK 4,32,

F2 HBRHKN MKS01,SB203580 Xt p-p38MAPK Bcl-2 #1 BAX
EAREHMFM CLEEM, v +5)

215 p-p38MAPK Bel-2 BAX
X HE A 2.75+0.18 2.48 +0.11 2.19+0.36
NMDA #5441 9.03 +0. 13 2.07 +0. 132 8.69 +0. 66"
MKS801 fiiZH 6.85+0.11¢ 5.76 £0.23¢ 5.38 +0.38¢
SB203580 - iZH 5.70 0. 22¢d 6.25 +0.22¢d 4.55 +0.44¢d
ATl 3.67 0. 12¢F 9,53 £0.32¢f 3,17 +0.37¢f

a:P<0.05,b:P<0.01,5 5 21k 4;c: P <0.01,5 NMDA 45
2 pk45;d. P <0.05,e:P <0.01, 5 MKSOL F#ize s ;. P <0.01,
5 SB203580 FFiLE it
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2.5 Western blot #-] MK801.SB203580 #F NMDA %
04 R B % T p-p38MAPK \Bel-2 f= BAX & &
F K W h

555 B4 Lh s, NMDA #5475 4 1 p-p38MAPK 7 [ 3R ik 3
Jn(P<0.01) ;55 NMDA #5741 tb 5, 4+ W4 p-p38MAPK &
HFRIEE TR ROIRERS T B4 FRERE RV
(P<0.01); H& T HAAR LK BALEITEEZR(P <
0.01), WK S5,%3,

55 HRZH L A8, NMDA 45147540 Bel-2 3Rk FEAL (P <0.05)
BAX ik EH £ Bel2/BAX WIE B ZE FH# (P <0.01); 5
NMDA 55540 Lu#, 45 T il Bel-2 ik & &3 2, BAX Kik &
I/, Bel-2/BAX LB 36 i, Jo AR BE & T T4 22 57 ok B
(P <0.01) ;A THidl 5 MK801 Tz F1 SB203580 T-1ii
HILBREF A GIFE L (P<0.01), WLE 5,53,

1 2 3 4 5
P-p3BMAPK(42x10%)—> = e

}:;01_2(2@(101*> —— — — — —

)
BAX(21x10%—
B—aclin(43>< 1 0?)_> | — “-.

1.5+ P82 ;2 . NMDA 745 2053 : MK8O1 77141 ;4 : SB203580 A4 ;

5:BA T A

B 5 Western blot # il MK801.SB203580 X} p-p38MAPK . Bcl-2
# BAX E A RIEMFNG

%3 Western blot #] MK801 .SB203580 3t p-p38MAPK . Bcl-2
BAX ZEARIEHIM (x£s)

20 5] p-p38MAPK Bel-2 BAX

Bel-2/BAX

Xif HRZH 0.89+0.14 1.35+0.10 0.32+0.18 4.21 +0.31
NMDA 5 4
MK801 +#izf
SB203580 T4l 2.41 £0.16° 2.52 £0.13°

A TTd

4.21 £0.12> 1.09 £1.02® 4.27 +0.14> 0.25 +0.02"

2.80£0.11¢ 2.30+1.74¢ 2.64 +0.07¢ 0.87 +0.06°
2.31 £0.14°4 1.08 +0.05¢

1.87 0.09°" 4,05 +0.20%" 1.45 £0.21¢f 2,79 £0. 14l

a:P<0.05, b:P<0.01,%5 2 B2L4;c: P <0.01,5 NMDA #it;
20145 ;d: P <0.05,e:P <0.01,5 MK8OI FFa4nitss;f. P <0.01,
5 SB203580 FFza rb4x

3 it

NMDA & —Ff 2% Ay M 22386 I3t , 2 5 25 T it
B2, NMDA 52 0k (1 3o B 0RG T 5 S50 40 I P9 45 2
FRE A, DT ) 50 4t 72 T 2 L ) A BB, 22 %
BEVERE N, DTS B 2 b b 22 2L , A 2 AR
9o B 2R T AR A5 AR AT P B AN AR v R L S
R0 55 MR 2 (9 TE R 2 W NMDA 11y 52
JEE BRI AE T R 2 SR A

MK801 J& NMDA SZ A5 i 45 507, i i B

Ca’* P, I AR 2 M B 1 5 1 1 3R & 1 o 42 4
Jas st R MKSOL A S By I 53 475 4 B 1 11 S
LA Ca® " P93 WRRAE, Ca®* SR 40 N T 4 —
fEflt, 52 m 2 4[5 5 8 B A S 0 4i g i 14
0 Hh A A p38MAPK FFTE

p38MAPK J&: MAPK S % Hh (1% — Ff 4 5 40 i 0 7
5T BTN FENLMARE 22 AR B ERLe R v
AN A AR A5 R T L S B S ) 4 e
EHEZERFERMEMD . TSR R H p38
MAPK {55538 1%, v] DL BH 5 980 4 1 454 40 J %) it 2265 44 i
A4k & MR, A AR 28 2R oA E AR 2 B p38MAPK
et T s R T YA 5 SB203580 J2
p3SMAPK ) — R S5 k41 sl 590, 38 ek o0 o) L9 | o
LR p38MAPK i % 1

BEFEASY B, NMDA 7 50 pmol/L B3k FE T A
LBH (5 3 AN M A 4507 , A5G PR T RN IRAE I X 4 R B
M T NMDA 1R iRt i) ) o dhiz oA K
() LDH, iIE % # £ 50 LDH Ji th AR, # & oot s
PRI Ay 200 RSS30 375 PE 14 i, 535 LDH g 35, PRI ikt
R pR 28 e 1E SR P ) LDH 7 & 2 18 2 oo i 4
FRJE I — TS5

FEARSZE T 38 33 ¥ NMDA 75 S 40 i 41 52 2 4
LTI RY, 1 Sl i MTT #1 LDH B 3 22 i
Fh7vE, BUE T MK8O1 1 SB203580 A ] £ JiF i 44 4
PEAE FAELE X T B AT R AT LA 45 45 0 22 50 19
AAE DI B, LDH BEBOR I R R, HEAnEk
Gl A= AR PUAE L, B mi O 4 T R 42
Fo VA2 U] NMDA 57 {K  p38MAPK (1) i b 2
I AP ICFE I 0 =B . T LAIRAT T HE T, 7E
BB RIS e RV T ALE], LA R AT AE
AEAERSI B A B E (o B, (E 2 LA () 2 R AN AL
HIFRATIATERE . FELEIERE EIRATTE o e g gl 2 k2
Ji Western blot SZ45:fF 77 MK801 Xf p38MAPK & 1K i)
S, % Bl NMDA #4541, B2 1k p38MAPK ) % ik
B & Tt 5, 2K 0 7E MK8O1 + i J5, mI @ 3 #
p38MAPK 1% , HoE (1 Rk W W N %, R (E 55
FHEEES 5T MK80L LRI 880, i — Uk, 24Pk
AR 0 rh, NMDA 32 4K 1 005 /2 p38MAPK 3%
RIS . BAREFRATAYAF IS o A K I A4S B 1 5
p38MAPK [ & , {H )& DA AF 53 UE B p38MAPK 1 L)
R N R e G P R 113 P e - £
NMDA 3z f& 4 5, B DL IR AT 58 i # {5, MK801 5
SB203580 £ #fi £ o 7 P46 403 b i AR 4 B AT 3 [
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AL

YA ) I T 5 OO T 2 ) A A — RS 20 0 P A
Y Y7 B AR R, X AP — B TR, A
hAMM AR TR Bel2 JB THAT-E AR,
S ITT AT T I EE
BAX J&—FP R TR M, 2 p53 BYEE AL, BAX A]
FIM AR C MR AIEALIE T 5 i S,
ST, SAH R, Bel-2 #0602 C 1R
AN Caspase Jif, 51 (4 98 3% , BEL 1F 40 Jfg o o= i
Bel-2 5 BAX 1% GBS PR 52 3 A1 >Fe Ak 2 il ) 40
HEBER S

p38MAPK {55 R4 Tl 2 o0 M T2 A 45 2 5
FELERKFE 0 V) 8, (EAF IR ADF 58 . SCHR iR IA, Bel-2/
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